POWERED SAND GROOMING VEHICLE WITH 

YIELDABLE FRONT BULLDOZER BLADE 
ATTACHED TO STEERABLE FRONT WHEEL 

Technical Field 

[001] This invention relates to a powered movable 

vehicle for grooming a surface comprised of sand or the 
like. More particularly, this invention relates to an im- 
plement that steers with the steerable front wheel of the 
vehicle. One such steerable implement comprises a yieldable 
front bulldozer blade for pushing sand ahead of the vehicle. 

Background of the Invention 

[002] Small powered vehicles are known for grooming 

sand surfaces such as those found in the bunkers of golf 
courses. These vehicles typically have three ground engag- 
ing wheels arranged in a tricycle configuration comprising a 
steerable front wheel and two rear wheels. An operator sits 
on a seat on the vehicle and is able to drive and steer the 
vehicle using a steering wheel adjacent the seat. The 
steering wheel is operably connected to the steerable front 
wheel of the vehicle. The SAND PRO® brand of bunker rakes 
manufactured and sold by The Toro Company, the assignee of 
this invention, is a well known line of sand grooming 
vehicles of this type. 

[003] A trailing rake is towed behind sand grooming 

vehicles of this type to engage and smooth the sand. Tradi- 
tionally, such rakes have included a plurality of indepen- 
dently movable rake sections with each rake section having a 
plurality of rigid teeth. The rake teeth engage and groom 
the sand as the rake is pulled over the sand by the vehicle 
and the rake teeth pass through the sand. In some rakes, 
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the rake teeth comprise spring teeth rather than rigid teeth 
for providing a smoother finish on the sand. 

[004] In addition to grooming a sand surface, such 

vehicles and rakes are also used to groom and smooth other 
surfaces comprised of loose granular material. For example, 
such vehicles and rakes are also used to groom the loose 
dirt forming the infields of baseball diamonds. Thus, such 
vehicles and rakes are not used exclusively for grooming 
sand, but can also groom surfaces made of other loose 
granular material. 

[005] In addition to trailing rakes, front bulldozer 

blades have previously been attached to the front of such 
sand grooming vehicles for pushing or grading sand ahead of 
the vehicle. Such blades are often used after rain or other 
weather has caused the distribution of the sand in the 
bunker to shift. After this happens, it is not enough to 
simply groom and smooth the sand using the trailing rake. 
Instead, the sand is desirably redistributed within the 
bunker before the sand grooming operation. A bulldozer 
blade attached to the front of the vehicle is used to ac- 
complish such redistribution. 

[006] However, known bulldozer blades for sand 

grooming vehicles present various problems. They are not 
easy to install or remove from the vehicle. As a con- 
sequence, they are simply generally left on the vehicle. 
When in place on the vehicle but not in use, they are in the 
way and make the vehicle somewhat more difficult to steer. 
[007] Another problem with known bulldozer blades on 

sand grooming vehicles is that they are prone to catching on 
the edges of the bunkers when the vehicle is being driven 
along one of the bunker edges. Since many bunkers on golf 
courses have highly curved and contoured edges, the problem 
of steering along a bunker edge with a front bulldozer blade 
attached to the vehicle frame is a difficult one. Without 
constant attention and/or a highly skilled operator, it is 
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easy to catch the blade on the bunker edge any number of 
times. Each time this happens, the turf adjacent the bunker 
edge can be damaged. As a result, this limits how close to 
the bunker edge a vehicle with a front mounted bulldozer 
blade can be driven, which is a disadvantage. 
[008] In addition, known bulldozer blades of this 

type are normally fixed with respect to the vehicle frame 
though they can be raised and lowered by the operator to ad- 
just their grading or blading effectiveness. Again, how- 
ever, this requires a fair amount of attention and skill on 
the part of the operator. It is easy when using such a 
blade to dig too deeply into the sand surface and begin to 
push too much sand. The operator must continually monitor 
the blade and raise and lower the blade as the vehicle 
drives forwardly to prevent the blade from pushing too much 
sand. This is a difficult operation for many operators to 
accomplish regardless of whether the blade is manually or 
hydraulically raised and lowered. 


Summary of the Invention 


[009] One aspect of this invention relates to a 

grooming vehicle which comprises a frame supported for move- 
ment by a plurality of ground engaging wheels comprising two 
rear wheels and a steerable front wheel. At least some of 
the wheels are driven to allow the frame to be self- 
propelled. A support is provided on which the steerable 
front wheel is rotatably journalled. The front wheel sup- 
port is further pivotal about a vertical pivot axis to pivot 
the front wheel from side to side to steer the vehicle. A 
ground grooming implement is carried on the front wheel sup- 
port of the steerable front wheel to pivot with the front 
wheel about the vertical pivot axis as the front wheel 
pivots about the vertical pivot axis. 
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[010] Another asepct of this invention relates to a 

grooming vehicle which comprises a frame supported by a 
plurality of ground engaging wheels. A blade is coupled by 
an attachment to a front of the frame for pushing granular 
material on a granular material surface. The blade is pivo- 
tal ly connected to the attachment for pivoting about a sub- 
stantially horizontal axis relative to the attachment when 
the blade is in engagement with the granular material to al- 
low the blade to become more or less inclined relative to 
the granular material as the vehicle traverses over the 
granular material surface. 

[Oil] Yet another aspect of this invention relates 

to a grooming vehicle which comprises a frame supported for 
movement over the ground by a plurality of ground engaging 
wheels. At least one wheel is driven to self -propel the 
frame over the ground. A quick attachment comprises male 
and female couplers, the couplers interfitting with one an- 
other with the female coupler nesting at least partially 
over the male coupler. A linkage connects the male coupler 
to a front of the frame. A blade is carried on the female 
coupler for pushing granular material. The blade can be at- 
tached to the front of the frame by nesting the female 
coupler over the male coupler. 

[012] Another aspect of this invention relates to a 

grooming vehicle which comprises a frame supported for move- 
ment over the ground by a plurality of ground engaging 
wheels. At least one wheel is driven to self -propel the 
frame over the ground. A first quick attachment comprises 
male and female couplers, the couplers interfitting with one 
another with the female coupler nesting at least partially 
over the male coupler. The first quick attachment is pro- 
vided on a front of the frame. A second quick attachment 
comprises male and female couplers, the couplers interfit- 
ting with one another with the female coupler nesting at 
least partially over the male coupler. The second quick at- 
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tachment is provided on a rear of the frame. A first imple- 
ment designed for a ground grooming operation is mounted to 
the female coupler of the first quick attachment to allow 
the first implement to be mounted to the front of the frame. 
A second implement designed for a ground grooming operation 
is mounted to the female coupler of the second quick attach- 
ment to allow the second implement to be mounted to the rear 
of the frame. 

Brief Description of the Drawings 

[013] This invention will be described more com- 

pletely in the following Detailed Description, when taken in 
conjunction with the following drawings, in which like 
reference numerals refer to like elements throughout. 

[014] Fig. 1 is a perspective view of a sand groom- 

ing vehicle and front bulldozer blade according to this in- 
vention; 

[015] Fig. 2 is an enlarged perspective view of the 

front bulldozer blade shown in Fig. 1; 

[016] Fig. 3 is a side elevational view of the front 

bulldozer blade shown in Fig. 1, particularly illustrating 
the blade in a generally upright position in solid lines in 
which the blade provides maximum grading effort and in a 
rotated or pivoted inclined position in phantom lines in 
which the blade provides less grading effort; 
[017] Fig. 4 is a side elevational view of the front 

bulldozer blade shown in Fig. 1, particularly illustrating 
the blade in a raised position relative to the vehicle; 
[018] Fig. 5 is a top plan view of the front 

bulldozer blade shown in Fig. 1; and 

[019] Fig. 6 is a diagrammatic top plan view of the 

sand grooming vehicle and front bulldozer blade shown in 
Fig. 1, particularly illustrating how the front bulldozer 
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blade pivots or steers with the pivotable steerable front 
wheel of the vehicle. 

Detailed Description 

[020] Fig. 1 illustrates the front of a sand groom- 

ing vehicle 2 equipped with a front bulldozer blade 4 ac- 
cording to this invention. Blade 4 is mounted on the front 
of vehicle 2 and is pushed by vehicle 2 to push and grade 
sand such as is found in a golf course bunker. Blade 4 is 
configured and attached to vehicle 2 in ways that improve on 
known prior art blades of this type. In addition, vehicle 2 
is useful with implements other than blade 4. 
[021] Referring first to Fig. 1, vehicle 2 has a 

frame 6 supported by three ground engaging wheels arranged 
in a tricycle configuration. The wheels include a pair of 
rear drive wheels 8 and a steerable front wheel 10. A seat 
12 is provided on frame 6 of vehicle 2 for carrying a seated 
operator. Seat 12 is positioned generally between rear 
drive wheels 8. The operator can steer the steerable front 
wheel 10 from one side to the other to steer vehicle 2 by 
gripping and turning a steering wheel 14 adjacent the opera- 
tors seat 12. Front wheel 10 could be driven as well. 
[022] As shown herein, vehicle 2 comprises a SAND 

PRO® brand bunker rake manufactured and sold by The Toro 
Company, the assignee of this invention. SAND PRO® brand 
bunker rakes are well known in the art. 

[023] Front wheel 10 is carried by a support 16 hav- 

ing spaced downwardly extending legs 18. Front wheel 10 is 
rotatably journalled between legs 18 of support 16 for rota- 
tion about a substantially horizontal axle 20. Support 16 
is also pivotally carried on frame 6 of vehicle 2 for pivot- 
ing from side to side about a substantially vertical axis y 
to steer vehicle 2 as denoted by the arrows A and B in Fig. 
5. Steering wheel 14 is operably connected to the front 
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wheel support 16 in any suitable manner, e.g. using belts, 
chains, or a power steering cylinder, to pivot support 16 as 
the operator turns or rotates steering wheel 14 . 
[024] An A-frame quick attachment 22 is carried on 

pivotal support 16 of front wheel 10. Quick attachment 22 
comprises an A-shaped male coupler 24 that is pivotally at- 
tached to a four bar linkage 26 for connecting male coupler 
24 to support 16. As shown in Figs. 1-3, the downwardly ex- 
tending legs 18 of support 16 carry support plates 28 to 
which the rear ends of bars 3 0 of four bar linkage 26 are 
pivotally connected. Four bar linkage 26 allows male 
coupler 24 and anything coupled to male coupler 24 to move 
up and down while remaining substantially vertically upright 
during such upward and downward motion. 

[025] A powered actuator 32 is provided on one sup- 

port plate 28 for pivoting four bar linkage 26 to raise and 
lower male coupler 24 of quick attachment 22. Actuator 32 
comprises a hydraulic cylinder 34 carried on one of the sup- 
port plates 28 that mount four bar linkage 26. The piston 
rod 36 of the cylinder 34 is coupled by a pair of links 38 
to one of the bars 3 0 in four bar linkage 26. See Fig. 2. 
Thus, extension and retraction of piston rod 36 in cylinder 
34 rotates four bar linkage 26 in one direction or the other 
to raise and lower male coupler 24. 

[026] An A-shaped female coupler 40 is also part of 

quick attachment 22. Female coupler 40 has an A-shaped 
cavity that is designed to mate with and receive the A- 
shaped male coupler 24 when female coupler 40 is dropped 
down over male coupler 24 . After the female and male 
couplers are nested together in this manner, couplers 24 and 
40 are further locked together and prevented from moving 
vertically relative to one another by a lock pin 42. A cot- 
ter pin 44 may be used to keep lock pin 42 in place. See 
Fig. 2. 


-7- 


[027] Quick attachment 22 as used herein is of the 

same type disclosed in U.S. Patent 6,347,671 to Stiller et 
al . , which is incorporated by reference herein. 

[028] Blade 4 is pivotally connected to the bottom 

of female coupler 40 such that blade 4 is pivotally attached 
to or carried by female coupler 40. In other words, blade 4 
and female coupler 40 normally comprise a single unit and 
are installed or removed from male coupler 24 as a single 
unit . 

[029] The pivotal connection between blade 4 and fe- 

male coupler 4 0 made be made in any suitable fashion. As 
shown in Figs. 3 and 5, each side of female coupler 40 is 
provided with a plate 46 that carries a laterally extending 
stub shaft 48 with the two stub shafts 4 8 being on a common 
axis. The rear of blade 4 includes two hollow pivot sleeves 
50 either bolted by bolts 42 or welded to the rear of blade 
4. Pivot sleeves 50 pivotably journal blade 4 on stub 
shafts 48 with one stub shaft 48 being received inside each 
pivot sleeve 50. See Fig. 5. Thus, blade 4 can rotate or 
pivot on stub shafts 50 as shown by the solid and phantom 
line illustrations in Fig. 3. 

[030] A pair of biasing springs 54 are provided for 

yieldably biasing blade 4 into a generally upright position 
as shown in solid lines in Fig. 3. In this regard, each 
side of blade 4 carries a vertical arm 56 projecting upward- 
ly above an upper edge of blade 4. Arm 56 includes a verti- 
cally adjustable eyelet 58 in which one end of a biasing 
spring 54 is hooked. The other end of biasing spring 54 is 
hooked in a fixed eyelet 60 that also projects laterally 
from each plate 46 on each side of female coupler 40. 
Springs bias blade 4 in a counter-clockwise pivoting motion 
relative female coupler 4 0 as denoted by the arrow C in Fig. 
3. This pivoting motion is stopped when the rear of blade 4 
abuts against a forwardly projecting stop or spacer 62 on 
the front of female coupler 40. See Fig. 2. 
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[031] Blade 4 can be quickly installed on and 

removed from vehicle 2. To install the blade, the operator 
need only lift the blade up and drop female coupler 40 down 
over male coupler 24 of quick attachment 22. Lock pin 42 
and cotter pin 44 can then be installed. This is very easy 
and can be done very quickly. To remove the blade, the 
reverse process is used, namely cotter pin 44 and lock pin 
42 are removed and female coupler 40 is lifted up and off 
male coupler 24. The ease with which this can be done en- 
courages the operator to remove blade 4 when it is otherwise 
not needed and to install blade 4 only when a sand grading 
and moving operation is needed. 

[032] In operating vehicle 2 with blade 4 in place, 

blade 4 will steer or turn with front wheel 10 as front 
wheel 10 is turned to steer vehicle 2. This is depicted in 
Fig. 6. Effectively blade 4 steers in concert with front 
wheel 10. Thus, blade 4 more naturally tracks the movement 
of vehicle 2 and is much less prone to catching the edge of 
a bunker when the operator is driving along the edge of the 
bunker. This is an advantage over prior art blades that are 
attached to frame 6 of vehicle 2 rather than being attached 
to front wheel 10 as disclosed herein. 

[033] The fact that blade 4 is pivotally mounted 

on female coupler 4 0 and is yieldably connected thereto by 
springs 54 also provides other advantages. Blade 4 has less 
of a tendency to dig into the sand because blade 4 naturally 
pivots into an inclined position where it has less grading 
effectiveness when blade 4 becomes loaded with sand. Thus, 
vehicle 2 when grading the sand in the bunker is easier to 
operate as the operator need not closely control the grading 
effectiveness of blade 4 by constantly raising and lowering 
blade 4 using hydraulic cylinder 34. Instead, hydraulic 
cylinder 34 is used primarily to raise blade 4 at the end of 
a grading pass and to lower blade 4 at the beginning of a 
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grading pass with blade 4 automatically pivoting relative to 
female coupler 40 as needed during the grading pass. 
[034] If desired, blade 4 can be locked or held in 

its upright position by inserting a bolt or machine screw 70 
through the front of blade 4 into spacer 62 . Other means of 
locking blade 4 to female coupler 40 could be used. This 
will lock out the yieldable pivoting of blade 4 and cause 
blade 4 to act much like a rigid prior art grading blade. 
In the locked position, blade 4 is able to push more sand 
than when blade 4 is allowed to float or pivot relative to 
female coupler 40. 

[035] Other implements could desirably be attached 

to female coupler 40 so as to pivot or steer with front 
wheel 10. One such implement could comprise a blower (not 
shown) fixed to female coupler 40 and arranged so that the 
outlet of the blower points generally straight ahead in 
front of vehicle 2 . Such a blower could be driven by a 
hydraulic motor (not shown) and hydraulic fluid received 
from a suitable source. For example, a pair of hydraulic 
fluid supply and return lines could connect the hydraulic 
motor driving the blower to a pair of quick couplers (not 
shown) carried on the front of vehicle 2 adjacent front 
wheel support 16, such quick couplers leading to a hydraulic 
pump or the like carried on vehicle 2. Thus, as vehicle 2 
is driven by the operator, the hydraulic motor connected to 
the blower would drive the blower to blow air ahead of 
vehicle 2 in a stream aligned with front wheel 10. 

[036] In the above described alternative where a 

blower is mounted on female coupler 4 0 in place of blade 4, 
the blower will pivot or steer in concert with front wheel 
10 since it will be connected or carried by front wheel sup- 
port 16. Thus, the operator could easily use such a blower 
to blow leaves off a cart path or the like simply by turning 
front wheel 10 in whatever direction is needed to blow the 
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leaves. This could be done when vehicle 2 is stationary or 
even when vehicle 2 is moving. 

[037] For example, as vehicle 2 is driven slowly 

forwardly, the operator could swing front wheel 10 from side 
to side in a slightly weaving path of vehicle 2 to sweep the 
blower outlet from side to side relative to the path in a 
leaf sweeping or clearing action. Alternatively, if the 
path is narrow, simply directing the stream straight ahead 
by leaving front wheel 10 straight may be sufficient to 
clear the path of leaves. In any event, the operator can 
advantageously direct the stream exiting from the blower 
simply by steering front wheel 10 in the desired direction. 

[038] A quick attachment 22 could also be provided 

on the rear of vehicle 2 to allow various trailing imple- 
ments to be more quickly installed on and removed from 
vehicle 2. For example, a box scraper used for grading dirt 
or the typical trailing sand grooming rake could be mounted 
to a female coupler 40. The rear of vehicle 2 would carry a 
male coupler 24. Male coupler 24 could be coupled to the 
rear of vehicle 2 in any suitable way including by using a 
four bar linkage 26. In any event, the box scraper, the 
sand grooming rake, or any other desired implement carried 
on female coupler 4 0 could be quickly and easily mounted to 
the rear of vehicle 2 by dropping female coupler 40 down 
over a rear mounted male coupler 24. To accommodate a rear 
mounted implement powered by its own hydraulic motor, a pair 
of quick couplers leading to the hydraulic pump on vehicle 2 
could also be carried on the rear of vehicle 2 as well as on 
the front of vehicle 2 . 

[039] If a quick attachment 22 and a pair of quick 

couplers were carried on the rear of vehicle 2, the pre- 
viously described blower could be also be carried on the 
rear of vehicle 2 as well as on the front of vehicle 2. 
This would depend upon whether the front quick attachment 22 
or the rear quick attachment 22 was used to mount blower 2. 
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[040] If the blower were used on the rear of vehicle 

2, the blower outlet would desirably point to the side of 
vehicle 2 rather than pointing straight behind vehicle 2 . 
For a blower intended for dual use on either the front or 
the rear of vehicle 2, the blower would desirably be hinged 
to female coupler 4 0 such that the orientation of the blower 
outlet could be selectively changed on female coupler 2 from 
a first longitudinal direction to a second lateral direction 
that is perpendicular to the first direction. This would 
permit the orientation of the blower outlet to be changed 
from the lateral direction pointing to one side of vehicle 2 
for use when the blower is rear mounted on vehicle 2 to the 
longitudinal direction pointing forwardly relative to 
vehicle 2 for use when the blower is front mounted on front 
wheel support 16. Alternatively, two different blowers 
could be provided with fixed, non-adjustable directions for 
the blower outlet for separate use depending upon whether a 
front or rear mounted blower is desired. 

[041] Vehicle 2 and blade 4 are not limited for use 

with sand, but may be used with any loose granular material, 
such as loosely packed dirt or the like on baseball diamond 
infields . 

[042] Various other modifications of this invention 

will be apparent to those skilled in the art. For example, 
mounting blade 4 on front wheel 10 to pivot with front wheel 
10 is advantageous even if blade 4 were not yieldably pivo- 
tal on the bottom of female coupler 40 or even if blade 4 
were not connected to vehicle 2 by quick attachment 22. 
Thus, the scope of this invention is to be limited only by 
the appended claims. 
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